Nicotine-induced over-exposure to maternal glucocorticoid and activated glucocorticoid metabolism causes hypothalamic-pituitary-adrenal axis-associated neuroendocrine metabolic alterations in fetal rats.
Fetuses with intrauterine growth retardation (IUGR) induced by prenatal nicotine exposure are susceptible to adult metabolic syndrome. Our goals for this study were to investigate the effects of prenatal nicotine exposure on the fetal hypothalamic-pituitary-adrenal (HPA) axis and glucose and lipid metabolism and to explain the susceptibility to adult metabolic syndrome for fetuses with nicotine induced-IUGR. Pregnant Wistar rats were administered 0.25, 0.5, and 1.0 mg/kg nicotine subcutaneously twice a day from gestational day 11 to 20. Nicotine exposure significantly increased the levels of fetal blood corticosterone and decreased the expression of placental 11β-hydroxysteroid dehydrogenase-2 (11β-HSD-2). Moreover, nicotine exposure significantly increased the expressions of fetal hippocampal 11β-HSD-1 and glucocorticoid receptor (GR) and decreased the expressions of fetal hypothalamus corticotropin-releasing hormone, adrenal steroid acute regulatory protein, and cholesterol side-chain cleavage enzyme. Additionally, increased expressions of 11β-HSD-1 and GR were observed in fetal liver and gastrocnemius muscle, and these tissues also expressed lower levels of insulin-like growth factor-1 (IGF-1), IGF-1 receptor, and insulin receptor, while expressing increased levels of adiponectin receptor, leptin receptors, and AMP-activated protein kinase α2. Prenatal nicotine exposure causes HPA axis-associated neuroendocrine metabolic alterations in fetal rats. The underlying mechanism may involve activated glucocorticoid metabolism in various fetal tissues.